Inhibition of shoot induction by 5-azacytidine and 5-aza-2'-deoxycytidine in Petunia involves DNA hypomethylation.
Shoot bud regeneration from Petunia leaf disks was inhibited when they were cultured with the demethylating agents, 5-azacytidine (AzaC) and 5-aza-2'-deoxycytidine (AzadC), in shoot induction (SI) medium. Explants induced shoot primordia if they were transferred after 1 week from the medium containing the drugs to medium without drugs. The fresh weight of leaf disks cultured on SI medium for 2 weeks in the presence of the drugs was 60-80% lower when compared to control shoot-forming cultures. Internode length was reduced when shoots were transferred to phytohormone-free Murashige and Skoog medium containing the drugs. However, no other morphological abnormalities were seen in these shoots, even at 20 µM AzaC or 5 µM AzadC. Coupled restriction enzyme digestion (with HpaII and MspI) and random amplification of genomic DNA was performed to detect the level of methylation of CCGG sites in the DNA of the explants exposed to AzaC and AzadC. Over 15 amplified bands were detectable in the control. Five of these bands were absent in the amplified products when digested DNA from the drug-treated explants was used as the template, showing that hypomethylation of DNA had occurred. This suggests that inhibition of shoot bud formation in the presence of the drugs AzaC and AzadC may be due to the altered methylation status.